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[0 0 151 

XM^i^mzii^^y^h [Bunch. PK.. Microbiology 143 (1), 187-195 (1997) ] 
L^J^'>i'J 117 • =3iJS*<?)D-?Ll^7't; Kny-^---fe*itfe^. ^V^h Cjaguchi. H 
J Biol Chem 5 ; 266 (19) : 12588-94} i)mnLfzy^ • ^^^-"^^^J^ a 

t o b a c i 1 1 u s p 1 a n t a r urn) m^<OD-$\Mr\i FD<>^^-;feitfcT- 

T^VT't K3-V >m-r'li Kn-y^-^ (JJITG A P D H t nf-^i t <7)Tn-=t- 

i4^ti^lt^^n^--^-tf±aHi^Sr*i-*RNA^U^7— fe'^^M'&b. • 

e nl a n k a cl e s s i o n number X 0 2 6 6 2 c^m»iB^J«^t^i3V. 
-C. 397-440 lIlB^&ttTV^^o 

iiHjfd^lt-s.D-fLmT'ii vur^-^t^- v'-^^m^=¥-i>''yy ^^-^-^'^^'^^^ 

(FERM P-19745) z^^^^J^i";?. i: id^t? ^ ^«^*ti^^^*o < {JTPm- 
^1 6#3^ 1 9 B7&-<b±|B^ft#-tt--^^K^^'^'''*° 

i4^fl^itSFAD^^'I4D-am-riiKnyf— t- (lilT d 1 d^iB^^J^J'^J 

*4^f'^lt*p f 1 B^d 1 d(Dmmm^<7yyfmitti±^ ^<Dmmmm^^-^^^m^ 
-r^^t^^M-r^o d^p f i B<Dmmmm<o^mtit ^<Dmm 
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tri±:n.vi'; V17 • .3'JMT- 1 0 9 9 4»'p f 1 Bit^^t d 1 dAU^O^mi^^ 
N A D H =1: ^^-r ^KlB^'^Mm KUMt * * i" o 

ItllVr ' n';MT-l 0 9 9 4*t±l d hitiS^^^^-^ ^±t'*5V^T. GAPD 
:*:m*i^li. F E RM P - 1 9 7 4 5 (D^^^^X^. < '^f J ^ If ^f^ 

o 

[00281 ^ 

^^■bK -PiJxt^MT- 1 0 9 9 4^^'f£ffi^^^^»i?a«'Sr2 0t:^>f.4 5t:. J: 

L < ti 3 3 r^^^ 4 2 X:xnm-th Z. ti^m^ Lv^o t p HliN a O H^T >^^T J 

■;6;6^^8. J:WtU<i±7. 1:6^^7. 3 "CP^ b^fti"^ ^ J*?* £55 

1 1 

[0 0 3 2] 

a^v'iU tr • =3 VMG 1 6 5 5 d 1 d S'K^^^*<^f^Sa 
CLS/iV • =";05->'>'-t.DNAO^:^*SB^J«^*n-e*») (GenBanak a 
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ccession number U0009 6). J^'>^UliT • n U O d 1 dAfe^ 
(75^»ie^J ^i-t?l'^§$ tL-CV^* (GenBank access ion numbe 
r X0l067)oT>'J ?t; > 3^ ^ -/^^J ^ - a > J: l9 Lfc^ v V H 

T . 3UMG 1 6 5 S^cT)-^'/ ADNAOd 1 daf5i^a#^IJt<^)*iK?-«mt^»o*V^-C 
<^B6;$tLy->:, CAACACCAAGCTTTCGCG (SS?iJ#^l) tTTCCACTC 
CTTGTGGTGGC (iB^nj#^2) . A A C T G C A G A A AT T AC G G AT G G 
CAGAG tTGTTCTAGAAAGTTCTTTGAC (@B^J1=^4 

) ^fflv^TPCR^^iS-'^^o/io ItibtL/cDNA^v^^^Vb^-ett^^tL. $IJ»*H i 
n d I I I iiP s t K P s t I tXb a I-eM-rS-hHJ: V)> ^M'^x^^ 1 1 4 0 
b p07^i?^^>' b^#/co i(DDNA7 7j5^^:^biaK^^^^a-->^^^i5'i5'-p 
THlScsl (GenBank accession number AB01961 
0) CHashimoto-Gotoh. T. , Gene. 241. 185-191 (2000)3 'SrHindllK Xbal 

tfxVh-tJV (^?!7 7^NM:^-%fcm) 1-3 Or-C^^KK^L. ^ n 7 ^ - 3 -;V 1 0 ^ 
g/ml^^t.LB^^cT'V-hl'^Wi-S^^Sm^^^^o ^„tiSf°i;7^fS 
;^7^-3_;Vi 0;^ g/m 1 =^^tfLB^S#^*fet?3 CCr—BjfeJt^L. #ibtt/^m 
>a:)6-f,^7;^5 K=^!iliRL/Co ^^^7^5 K^MG 1 6 5 5 3 CC-C^K^^U. 
;n7A7:cr.=i-;n 0;^ g/ml >^#tfLB^5e^V-M-3 0 X;T?-Bj&^«U 5^ 

^ly^=.a-)V 1 0 . g/m 1 =^^tf L B«5c^ V- > tc^^fP 4 2 ^-C^Wi"^ ^ 
'SrV^LB^^^T'V- hhi^n^A^^^-^'-^Vl 0^ g/m 1 ^Sr-^tf L B*5cT V 

Vd 1 d3t'fs^*#tfji^i2. 0 kbWM-^ii'i'i^-*. d 1 AAi^'^-mm-^^x^vxy^^^^ 

^MikL. mi'^^i^l-^^n-V'^Srd 1 d^^^X^WtL. #P>tufc^^MG 1 6 5 
5 d 1 dMU'^X^^t^^LfZo 

mmu 2 1 

[0 0 3 41 

ii/:r.i; tiT • ="JMG 1 6 5 5 d 1 d&p f 1 Bmi^l-X^^<^i'^^ 

j:'>xV tr . :3 V Op f 1 Bit<S^<7)J^*lB^'iii1"^'t-i^"^^'^^"^ (G e nB a 
nk accession number X 0 8 0 3 5 ) o MG 1 6 5 5^<0^fe#D 

NA<7)pf \Bmm=^i5:^nm(D^m=f-mmK&^^^>xim^fifz. gcacgaaag 

CTTTGATTACG i: T T AT T G C A T G C T T A G AT T T G A 

CTGAAATCG (SB^J«^6) . T T A T T G C AT G C T T AT T T A C T G C G 
TACTTCG (ia^J#-i-7) i: A A G G C C T A C G A A A AG C T G C A G (@B^J# 
■S-8) ^fflv^TPCR=S:^Toyio #<btL^DNA79i5^^>'V'Sr-ett^*tL. flJPIS^H 1 
ndllliiSphI, SphlfcPst I-em-r^itt'J:^). >e-tL^tL#t 1 7 7 0 

-iV?^^^-pTH18c s l=^Hi ndl I I. Ps t I X'M<bLT#^tt^ 7 9 
^f^Vhii^l-^L. 'JJ&'-lf^&ffiV^-CJ^'&L/c^^. DH5 aaVl^T^VV-t^V 
'f^a-ttm) IC3 CC-C^^SemU. iJ'n9A7a.-3-;H O^/ g/m l ^-i-tfLB^^ 
fU-YK^^-t^mnnmilf-^mzo =f#t,tLyinn^-=S:i?n7A7^^3>-;vi O 
e /m 1 *^tf L B 3 0 ■CT'-Hfe^« # tLyt:m#7&^ <b 7 ^ > ^ UlliX 
Lf' K=^MG 1 6 5 5 d 1 dit^^^^^t^ 3 0 X:t?3^®|gmU a ^ 

O/i g/ml *-^tfLBm5^7^V->tl3 0 TCt?-I!fe:^^L, J^S^m 
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i-^t ^v^L B^^^l/- ht^n^A7i^=i-^Vl 0;/ g/m 1 =lr tf L B 7" V 

f 1 Ba-f5^=Sr'&tr^2. 0 k b llf>^=^iii|'i$-^> P f 1 Bmm=^mmi}^X^LX\^> 
I655dld&plf B^i^^X^Wt^^LtZo 

mmm a i 

[0 0 3 61 

jc~>:i.>; liT • 3i;<7) 1 dhmi^=F<Dm&WMiiirX-{zm^^f^'^^^^ (GenBan 
k accession number U 3 6 9 2 8) o V ■t;Vf-^li K 3 - U >^ 
T'tKn-^*^-- b- (GAPDH) yn^-;5^-=&15l#i-*/w*J^~>i 'J tT • aUMG 1 
6 5 5;^oryADNA^x>yv-McfflV^-CAACGAATTCTCGCAATGA 
TTGACACGATTC (Mm^^9) . :5.tFAC AG A ATTC GO T ATTT GT 
TAGTGAATAAAAGG (@B^J#-^10) ^ F CR^xm^mL. nhfifzDli 

Ayy^s^y^^'^mmmmEc oRi-cmitt^^tx-mi o o b p<^GAPDHyn^ 

1 d h) =Srl3l#-r^/^ie)lCJiv'x'; tT-ni;MG165 5l*<7)yy ADN A=$r7->^V 
-^^'fflV^-CGGAATTCCGGAGAAAGTCTTATGAAACT (M£^J#-^ 1 

1) 25.t>'CCCAAGCTTTTAAACCAGTTCGTTCGGGC (SE^J#-f- 1 

2) i:iJ: «9 PCRfet?iii!iiL. ^hfitiDN Ay 9 ^ > htlMPW^E c o R I ^U^H 

i ndi I ixmit-r^^txmi. 0kbv><DD-mMr\^vr3yi--^m^m7^^ ( 

I d h) >' h t»/Co Jife«0 2O(^DNA7 7^> >bi:-7°9;^5FpUC18 

=^$PwmEc oRi^tti^'Hi nd 1 1 ixmit-r^^txnhfi^y^y^^^y^m^ 

^A-f^rttm) l:i5^®^mt. T>li''>V>5 0;^. g/mL^r^trLB^^^T'V-M^^ 
^-r^r^mn^i^^nfzo nhfttz:nu=.'-^ry\£'yVy5 0 fi g/mL=£r^trLBy 
#^Sfe-CLBJ§Afe-C'3 or-e-Bife^^L. nhiXtzMm^h-fyTs^ FpGAP 1 dhj 
Mtfco r<^:/7>^^ KpGAP 1 dh^rMGl 6 5 5 d 1 d&p f 1 BitfeT^^L^^fe 
iZj^n^mi^. yVVfS'V Vl/z g/mL^^tfLB»5^^V->t?3 7t:T— Bfe-TSi 
J:l-it5MG 1655dld&pfl Bit^ST-^^ /pGAP 1 d h^'Sr^^wo 
[*»J 4 1 

i; t:7^. mjMG 1 6 5 5 d 1 d&p f I BS^S^^^^*! d h yn-=e- G 
A P D H ^- ^ ~^<7)^^ 

:r.Vx'; liT • ni;(7)'>'y ADNA<75^J^&ie^iJ{i<2r^nt^2b») (GenBank _ac 
cession number U00096). ^i^VcnVtT • 3 ij <^ 1 d hatfe^<^ 
J^*@S3nj^>#^$tLTV^* (GenBank accession ,° "2^^1^*7-1 
6 9 2 8) o J^v'iVliT • 3VMG 1 6 5 5^<75 1 d hit<5^<^5' j£^^itOatfei=- 
«#lc^o*v^T^^^^tL/c. AAGGTACCACCAGAGCGTTCTCAAGC ( 
mm^^lS) i:GCTCTAGATTCTCCAGTGATGTTGAATCAC (Sfi 
^|J#^14) =^ffiv^X. 117 • aUy^ADNA'SrilMtU-rPCR'Sr^T^ ii: 

lwJ:«5*?jl000b pODNAif>i"*i^'PSl^^-o 
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(0 0 3 81 

ji->^i;tiT-3UMG 1 6 5 53^<^^5^U-fc;i'7'1iK 3 - U vm-Tt Fny^h 
—If VgAPDH) T'n^-^S'-cTJMe^J'Iff&tr^o'v^-C^M^n/cGGTCTAGAGC 
AATGATTCACACGATTCG t U b T • =i V MG 1 6 

5 5 I d h afS^O@5^J«mt::^o'v^ T^M^ tL/c ^^^'^^^iP.^TIS^n 

cTCATACACGTcc (iB^j#-^i6) ^ m^^^x . mmn 3 X-i^^l^fz^m^i^ ^ 

-pGAP 1 dh=Sr»M^UTPCR=&tfv-, G A? DH^n-^e-^- t 1 d h*fe^<^ 
F>ia#®ilt35^ "0***^8 5 0 b pODNA7y^^ > h o 
[0 0 3 9 1 

±|Slii >)#^tLfc-7 7i/^ yV^'tftm. mm.W-'MKp nliiXbal. Xbal 
fcP s t I-CM'fbL. i<^7 7i5^^> h=S:aES^'!4^9^5 KpTH 1 8 c s 1 ^Kp 
nIfcPs t IX'tmLXnhMyy^'^^yi^^^'^^^ U5?f--fe-?rfflV^T|ig^L/it^ 

DH 5 a (^7!7 7/M^1^±m) lis O-CT'^i^Kmu. ^0-7^7:^ 

=iP--=^i^D7A7:c^3-;H 0;/ g/ml *^trLBt0i^Afet?3 0"CT— H^&^« 
L #?>i^y^^m#^^'b^9>^5 K^^tlliRL/io ic'^T'^^^^ F^rMG 1 6 5 5 d 1 d&p 

LB*?c^V- >t^3 0'C-C-Hjli^«L> J^n^mWi:%fZo ^ h fttz^M^W:i^^ ^ 
7A7a.-3-;Vl Oy^ g/m 1 =Sr-^trLB?gt#^*tC®aU. 3 0 "Ct^-^ft^ftL/^o 

^^ctcitLiboi&«B#7&*#^tLSi^ici^n9A-7^:^='-;vi 0;. g/mi 

i)&v-LBYm«-t?3 0*C-e-Bjfe^«L. $fblC^^Jt^t=5:v^LB*^-/V- btc^ 

^■^$>&\/^LB^%7'V- bi:i}'n7A73i^3-;H0;« g/m 1 ^-^tfLB*^"/!/ 

fi<ji^D->'(^)^fe#DNA*-ic>PCRlcJ:i)GAPDH^n^-iS'-l: 1 d hitfeT-^^ 
tf*^j8 0 0 b p®fM-*±iii>i$^. 1 d h-/n^-^-«>6^^GAPDH-/nce-^-lctt 
^^fLX\^^^^^MikV. &.±^m^ir^ ^u-y^MG 1655dld&pf IB&l 
d hit-fS^-^^^G AP p 1 dh^y^ -i^MXWt-S^^VfZo 

mmm 5 1 

MG 1 6 5 5 d 1 d&p f 1 Bm^^X^W. MG 1 6 5 5 d I d&p f 1 Bit<5i=-^^ 
/p GAP 1 d h*, MG 1655dld&pflB&ld h^fe^^^GAP p 1 d h 

mi^^tLX~My^:^=^K^^f^fzLB Broth, M i M e r (D i f 

CO244620) 2 5mLl::MG 1 6 5 5 d 1 d&p f 1 BMU'^X^W. MG 1 6 5 
5 d 1 d&p f 1 BitfSi^^^/pGAP 1 dh*. MG 1 6 5 5 d I d&P f 1 B&l 
d h^t-fSi^-X^GAP p 1 dhyyA^A^'^mb. -Bfe. 1 2 0 r p mtra#;^««: 

^^ofzo ^^<Dmmm^±M^. 1 2 o g/L. ^-^-^^^^^-^1*211 

:^^S'uitJ:m 5%J;'5'S:S^^475gOXofcl L^O^«« ( A B L E^±m^«^ 

MBMT-O 1) 1:15^ L. ^m^n-otzo ^^fi^'C^ETx S^SO. 5 v v m. 

i2 0 0 rpm. ^^^aSSSX:. pH7. 2 (NaOR-CP^) -e^;^^-^^*^?^^- 

xm^i^tio m^^m i t^^-To ^fi^fL<DD-%mm^mmi. mg i e 5 5 d i d & 

p f 1 BMi^=?-X^m^4: smr^Xl 09.0 g/L. MGieSSdld&pflBm 
y^j^^^^/p GAP 1 d h5^7&M 8«-ei 1 5. 6 g/L. MG 1 6 5 5 d 1 d&p f 

1 B&i dhiXi^GAPp 1 dhyy^nxm^s om^xi i a. 5 g/Lt?*>o/io 
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[gill mmm5Ki5if^^mm^(DD-%m.mmM<om^mt^mLfz^yyx-^ 

*o H^{iMG 1655dld&pfl B^^^X^W (^ifeM 2 ) Oi^** 

.|7g^liMGl655dld&pfl BitfSi^^^/p GAP 1 d (HJS^^JS) 
0^:^=^. 5^(iMG 1655dld&pflB&l d h^^GAP p 1 d h^^ A# 



mm. 2004-150253 



^-z^: 1/ 



SEQUENCE LISTING 

<110> Mitsui Chemicals, Inc. 

<120> A mocroorganism capable of producing D-lacti 
<130> P0003324 
<160> 16 



<210> 1 
<211> 18 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer for PCR 
<400> 1 

caacaccaag ctttcgcg 18 



<210> 2 
<211> 19 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 

<400> 2 

ttccactcct tgtggtggc- 19 



<210> 3 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 

<400> 3 

aactgcagaa attacggatg gcagag 26 



<210> 4 
<211> 21 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer for PCR 
<400> 4 
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tgttctagaa agttctttga c 21 



<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer for PCR 
<400> 5 

gcacgaaagc tttgattacg 20 



<210> 6 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer for PCR 

<400> 6 „^ 

ttattgcatg cttagatttg actgaaatcg 30 



<210> 7 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 7 

ttattgcatg cttatttact gcgtacttcg 



<210> 8 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PCR 
<400> 8 

aaggcctacg aaaagctgca g 21 



<210> 9 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer for PCR 
<400> 9 
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aacgaattct cgcaatgatt gacacgattc 30 



<210> 10 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer for PGR 
<400> 10 

acagaattcg ctatttgtta gtgaataaaa gg 32 



<210> 11 
<211> 28 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PGR 
<400> 11 

ggaattcc^ agaaagtctt atgaaact 28 



<210> 12 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Primer for PGR 

<400> 12 

cccaagcttt taaaccagtt cgttcggggc 30 



<210> 13 
<211> 26 
<212> DNA 

<213>- Artificial Sequence 

<220> 

<223> Primer for PGR 
<400> 13 

aaggtaccac cagagcgttc tcaagc 26 



<210> 14 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer for PGR 
<400> 14 
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gctctagatt ctccagtgat gttgaatcac 30 



<210> 15 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer for PCR 
<400> 15 

ggtctagagc aatgattcac acgattcg 28 



<210> 16 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Primer for PCR 
<400> 16 

aactgcaggt tcgttctcat acacgtcc 28 
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